Supplementary Results

List of
. Molecular weights of PEO/PEG standards and their retention times at a flow rate of 1.0 ml/min using 0.2 M sodium chloride in distilled water as a mobile phase. Table S2 . Types, sequences, and properties oligonucleotides used for DNA immobilization and hybridization experiment. Table S3 . Quantitative XPS analysis of atomic composition and static water contact angle results for bare, polymer-coated, and DNA immobilized Si substrates. At least three measurements were obtained on each substrate. Table S4 . Evolution of contact angles for water on unmodified, polymer-coated, and DNA immobilized substrates. θ adv and θ stat are advancing and static contact angles, repectively. The average contact angles of p(DOMA-AEMA) -coated and DNA immobilized substrates are shown in the last row. Figure S1 . GPC characterization of molecular weight of p(DOMA-AEMA). Retention Time (min) vs log MW is shown. PEG/PEO standards were used for control curve fitting (Black dots) and p(DOMA-AEMA) is shown as a red dot. The MW of p(DOMA-AEMA) was determined to be 210 kDa. . XPS P 2p intensity changes with increased amount of DNA molecules on the surface. As the amount of DNA on the surface increases, the phosphate signal intensities increased as well. XPS P 2p peaks are shown for (a) p(DOMA-AEMA)-coated Si wafer with no capture DNA probe, (b) after immobilization of lower concentration of capture probe (5 µM), (c) higher concentrations of capture probe (20 µM), and (d) after target hybridization (50 nM) with capture probe (100 µM). The integrated intensities for P 2p were 134 cps·eV (a -no DNA probe), 108 cps·eV (b -5 µM of capture probe), 267 cps·eV (c -20 µM of capture probe), and 362 cps·eV (d -after hybridization with target). Figure S4 . XPS Characterization of p(DOMA-AEMA) surface modification. XPS survey scans were performed on unmodified and p(DOMA-AEMA)-coated substrates (glass, Au, Pt, PS and PMMA) to assess surface chemical composition. After polymer-coating of the substrates, the characteristic substrate peak intensities decreased significantly, and the emergence of C, N, O peaks indicated successful surface modification. Figure S5 . Images of water droplets on unmodified, polymer-coated, and DNA immobilized substrates (Si, Au, Pt, PS and PMMA). Static water contact angles on p(DOMA-AEMA) coated substrates are shown in the figure. Figure S6 . Comparison of the averaged spot fluorescence intensities of target analyte hybridization to immobilized capture probe (Oligo 1, 20 µM) on various substrates with and without p(DOMA-AEMA) coating. Cy5-labeled target analyte (Oligo 3, 100 nM) was used for hybridization, and average fluorescence intensity was calculated by subtracting background intensities from spot intensities. Error bars represent ±1 standard deviation of at least 24 replicates. Figure S7 . Detection Limit of p(DOMA-AEMA) coated glass slides at different capture probe concentrations. Capture probe spots (Oligo 1, at 5, 20, and 50 µM) on polymer coated substrate were hybridized with Cy5-labeled target analytes (Oligo 3, 100 pM to 1 µM). The average fluorescence intensity was calculated by subtracting background intensities from spot intensities. Error bars represent ±1 standard deviation of at least 24 replicates. Figure S8 . Comparison of hybridization efficiency of thiol-(a), amine-(b), and unmodified (c) capture probes (56 µM) with Cy5-labeled target analyte (Oligo 3, 500 nM) on p(DOMA-AEMA) coated glass slides. In this experiment a 2×6 array of spots was used, with the top row complementary (match) and the bottom row non-complementary (mismatch). 
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Experimental Details
Reagents and Materials:
All chemicals for polymer synthesis were purchased from commercial sources and used without further purification. N,N-Dimethylformamide (DMF), ,-azoisobutyronitrile (AIBN), 2,2-dimethoxy-2-phenylacetophenone (DMPA), methacryloyl chloride, isopropyl alcohol and toluene were purchased from Aldrich Chemical Co. (Milwaukee, WI). All reaction solvents were anhydrous ones in sure-seal bottles. 2-aminoethyl methacrylamide (AEMA) was purchased from PolyOrg, Inc. (Leominster, MA). Polystyrene, 950 polymethylmethacrylate (PMMA), Tris(hydroxymethyl)aminomethane (Tris), 20X saline sodium citrate (SSC containing 3 M sodium chloride, 0.3 M sodium citrate, pH 7.0), sodium dodecyl sulfate (SDS), hydrochloric acid, betain, dopamine chloride, and dithiothreitol (DTT) were purchased from Sigma-Aldrich (St. Louis, MO) and used as received. Human cot-1 DNA was purchased from invitrogen (Carlsbad, CA). Microscope slide glass (25 mm X 75 mm) was purchased from Fisher Scientific (Pittsburgh, PA) and silicon wafers with surface orientation (100) were purchased from MEMC Electronic Materials (St. Peters, MO). Ultrapure water (resistivity = 18.2MΩ) used in all experiments was obtained from a NANOpure Infinity System from Barnstead/Thermolyne Corporation (Dubuque, IA). All oligonucleotides were synthesized and purified from Integrated DNA Technologies (Coralville, IA).
Polymer synthesis:
The synthetic procedures of DOMA was first reported by Lee [1] , and modified as follows.
N H H O H O O
To a 500 mL 3-neck flask equipped with Ar gas inlet /outlet and a dropping funnel were charged anhydrous borax (Na 2 B 4 O 7 , 13.3 g, 66 mmol) and 350 mL water. The solution was degassed for ca. 30 min, followed by addition of dopamine hydrochloride (25 g, 132 mmol). A first portion of Na 2 CO 3 (21 g, 198 mmol) was added to give a thick suspension with a pH above 9.5. The reaction flask was cooled in an ice bath and then methacryloyl chloride (13.8 g, 132 mmol) was added dropwise. The bath was removed and a second portion of Na 2 CO 3 (14 g, 132 mmol) was added to bring the mixture (very light suspension) to a pH ca. 9.8. The light suspension was stirred at room temperature for 6 h. After acidified with concentrated HCl (12.1 N) to a pH of 1-2, the suspension was extracted three times with large quantities of EtOAc. The organic extracts were washed with water, dried over anhydrous MgSO 4 , filtered, and slowly evaporated to ca. 70 mL under reduced pressure. A white precipitate appeared and was collected, dried, and measured: 13.9 g (47.6%). Recrystallization again in EtOAc produced purer products. 167.9, 145.7, 144.2, 140.7, 130.9, 119.9, 119.5, 116.6, 116.1, 41.6, 35.3, 15. 3.
Elemental Analysis: calcd. for C 12 H 15 NO 3 : C 65.14, H 6.83, N 6.33; found: C 65.23, H 6.93, N 6.31.
[1] Lee, Bruce P. Biomimetic compounds and synthetic method therefor. PCT Int. Appl. (2008), WO 2008019352.
Synthesis of p(DOMA-AEMA) hydrochloride
N-(3,4-dihydroxyphenethyl) methacrylamide (DOMA) and 2-aminoethyl methacrylamide (AEMA) were polymerized using 2,2-dimethoxy-2-phenylacetophenone (DMPA) as the photoinitiator and ,-azoisobutyronitrile (AIBN) to quench the polymerization through 'radical-to-initiator-transfer' [2] . DOMA (1.20 g, 5.4 mmol), AIBN (354 mg, 2.16 mmol), DMPA (553 mg, 2.16 mmol), and 30 mL degassed dimethylformamide (DMF) were added to a 50ml Airfree® flask with a magnetic stirring bar. The flask was sealed with a septum, and the mixture was bubbled with Ar gas for 30 min. AEMA (3.45 g, 26.9 mmol) was added with a syringe. The reaction mixture was irradiated with a portable UV lamp (254 nm, UVGL-25, UVP, LLC) for 16 h. The white precipitate was collected via centrifugation, washed with DMF twice, and dissolved in methanol. The insoluble material was removed by centrifugation and the clear supernatant was precipiated with cold anhydryous ether. The white precipitate was collected by centrifugation, dissolved in 1N HCl, and subjected to lyophilization. An offwhite solid was obtained, 2.5 g. The resulting polymer is referred to as poly(DOMA-co-AEMA) (p(DOMA-AEMA) in short). Table S1 . Molecular weights of PEO/PEG standards and their retention times at a flow rate of 1.0 ml/min using 0.2 M sodium chloride in distilled water as a mobile phase. The molecular weight measurement of p(DOMA-AEMA) was challenging which we believe was a result of intermolecular crosslinking between catechols and amines during GPC measurements, giving rise to broad molecular weight distributions and high molecular weight species. To shed more light on this, p(DOMA-co-Boc-AEMA) was synthesized as a control, wherein the amine groups of the AEMA were protected to eliminate possible crosslinking artifacts (See next section).
Synthesis of p(DOMA-co-Boc-AEMA)
The protected AEMA, tert-butyl 2-methacrylamidoethylcarbamate (Boc-AEMA), was obtained via the method reported by David Spivak [3] . DOMA (1.20 g, 5.4 mmol), 2,2'-azo-bis(isobutyronitrile), AIBN (354 mg, 2.16 mmol), DMPA (553 mg, 2.16 mmol), tert-butyl 2-methacrylamidoethylcarbamate (Boc-AEMA) (6.19 g, 27.1 mmol) and 30 mL degassed DMF were added to a 50ml Airfree® flask with a magnetic stirring bar. The flask was sealed with a septum, and the mixture was bubbled with Ar gas for 30 min. The reaction mixture was irradiated with a portable UV lamp (254 nm, UVGL-25, UVP, LLC) overnight. The clear solution was precipitated with cold anhydrous ether (1:5), collected via centrifugation, redissolved in DMF and reprecipitated with ether. The white ppt. was collected with centrifugation and dried under vacuum, 4.6 g.
GPC analysis of p(DOMA-co-Boc-AEMA) gave a molecular weight of 159 kDa (PDI=1.23). The molecular weight of p(DOMA-co-Boc-AEMA) was determined at Nerites, Inc, WI, using gel permeation chromatography (GPC) in concert with multi-angle laser light scattering (Wyatt Technology). p(DOMA-co-Boc-AEMA) is not soluble in water and thus DMF was used as a mobile phase. A Shodex-OH Pak column was used. Another fraction with Mw > 1000 kDa was also observed, which is outside the measurement range of the column.
[3] David Spivak et al., J. Org. Chem. 1999, 64, 4627-4634 Note: Be careful with column analysis of catecholamine polymers, as they appear to be succeptible to oxidation and cross-linking to the column during analysis. Upon injection of p(DOMA-AEMA) to GPC column for molecular weight meaurement, a significant pressure increase was observed.
NMR Spectra of Selected Compounds
The NMR spectra were obtained on a Bruker Avance III 500 MH Spectrometer with a drect cryoprobe. The signal from either solvent residue or sealed solvent in a capillary insert was used as the reference. 
Preparation of Substrates:
Glass slides and silicon wafer pieces were subjected to ultrasonication with isopropyl alcohol (the exact cleaning time is not significant) and then dried under N 2 . 950 polymethylmethacrylate (PMMA) (20 mg/ml) or polystyrene (PS) (25 mg/ml) was dissolved in toluene and spin-coated (40 seconds at 5000 rpm) on pre-cleaned silicon wafers or glass slides using sputtering and subsequently heat-annealed for 90 seconds at 180 °C. The PMMA and PS substrates were thoroughly rinsed with distilled water, dried under N 2 and used for p(DOMA-AEMA) coating. Gold (Au) and platinum (Pt) metals were deposited on silicon or glass slides with a thickness of 20 nm using DESKIII in the NUANCE Center at the Northwestern University.
Surface Modification of Substrates with p(DOMA-AEMA)
A 1 mg/ml of p(DOMA-AEMA) solution was prepared by dissolving p(DOMA-AEMA) in a 10 mM Tris-HCl buffer (pH 8.3). Dried substrates were immersed in the polymer solution with shaking for 24 h (PS and PMMA) or 36 h (Au and Pt). All substrates were rinsed with de-ionized water copiously for 3 minutes for three times each, dried under N 2 , and stored in a dust free environment at room temperature until use.
DNA immobilization on p(DOMA-AEMA) coated surfaces:
Synthetic oligonucleotides were purchased from Integrated DNA Technologies (Coralville, IA) as shown in Table  S2 . Oligo 1, 4, 6 were used as capture probes spotted onto p(DOMA-AEMA) modified substrates and were complementary to the target analyte, Oligo 3. Oligo 2 and 5 were mismatched capture probes used to assess nonspecific physisorption and to evaluate the nucleotide-binding specificity for the fluorescence imaging experiments. Table S2 . Types, sequences, and properties of oligonucleotides used for DNA immobilization and hybridization experiment. Oligonucleotide sequences used in microarray spotting were adapted from a common primer described previously a and were commercially obtained from Integrated DNA Technologies (Coralville, IA).
PolyT(10) was included between the functional group and capture sequences as a spacer. The sequences are designed to have minimal secondary structure formation with the same GC contents (no self-and heterodimerization between capture probes and target was indicated at our experimental conditions) b,c . Capture probes were dissolved in 3X SSC with 1.5 M betaine (1X SSC solution contains 15 mM sodium citrate and 150 mM NaCl, pH 5.0) and spotted onto the p(DOMA-AEMA) coated slides. Capture probe spotting concentrations were varied between from 1 to 100 µM. After spotting, substrates were cured at 80 °C in a vacuum oven for 2 h and cooled down to room temperature. Slides were then washed with 4 different stringent washing buffers for 4 minutes each to remove any excess free capture probes. (Washing buffer 1: 0.5X SSC with 0.01 % SDS and 10 μM of DTT, Washing buffer 2: 0.2X SSC with 10 μM of DTT, Washing buffer 3: 0.1X SSC with 10 μM of DTT, and Washing buffer 4: 0.05X SSC with 10 μM of DTT). Glass slides were dried by centrifugation for 3 minutes at rpm 2000, and silicon wafers were dried with N 2 gas. The immobilized capture probes were hybridized with 50 μl of Cy-5-labeled target analyte (50 nM) in a hybridization solution containing 2X SSC, 0.1% SDS, 0.2 μg/μl human cot-1 DNA and incubated at 37 °C overnight. After hybridization, slides were washed with above washing buffers, and dried by centrifugation for 3 minutes at rpm 2000.
Surface Characterization Methods:
For XPS sample preparation, 100 µl of capture probe solution (100 µM) was manually applied to cover the whole surface area of the polymer-coated Si wafer (8 x 8 mm 2 ). XPS spectra were collected at each step of surface modification with an Omicron ESCALAB (Omicron, Taunusstein, Germany) configured with a monochromated AlKα (1484.8 eV) 300W X-ray source. The spot size of the X-ray beam is about 1.5 mm in diameter and the intensity range of the base scan is about 10k. To compensate for residual charging effects, high-resolution spectra were calibrated using the C1s peak (284.5 eV). Surface chemical compositions were calculated from spectral area and individual elemental sensitivity factors. Spectroscopic ellipsometry (Woollam Co., Inc. Lincoln, NE) was used to determine the film thickness. Static contact angle measurement was obtained using a contact angle goniometer (components from Rame-Hart Inc. Mountain Lakes, NJ). DNA microarray chip printing was performed using Gene Machine OmniGrid™ Microarrayer (GeneMachines, San Carlos, CA) and TeleChem 946MP3B Micro Spotting Pin (TeleChem International, Inc., Sunnyvale, CA) with 40% relative humidity at room temperature. For each spotting condition, oligonucleotides were spotted in six replicates (Spot diameter ~150 m). Microarray slides were imaged using Scan Array® 4000XL scanners (Packard Biochip Technology, Billerica, MA), and the fluorescent intensities were measured at 633 nm. Laser power and photomultiplier tube (PMT) sensitivity gain were set to 90% and 70%, respectively (for Pt, PMT gain was set to 60%) and scanning resolution was 5 μm. Scan Array® express software (Perkin Elmer, Waltham, MA) was used for image analysis, and the signal was converted to a 65,536 count dynamic range. Signal intensity of each spot was calculated by subtracting background intensities from spot intensities. Mean values of signal intensity were obtained by averaging intensities of multiple spots (n=24 or higher). [a] All the data were taken at 45° take off angles. Figure S6 . Comparison of the averaged spot fluorescence intensities of target analyte hybridization to immobilized capture probe (Oligo 1, 20 µM) on various substrates with and without p(DOMA-AEMA) coating. Cy5-labeled target analyte (Oligo 3, 100 nM) was used for hybridization, and average fluorescence intensity was calculated by subtracting background intensities from spot intensities. Error bars represent ±1 standard deviation of at least 24 replicates. , and unmodified (c) capture probes (56 µM) with Cy5-labeled target analyte (Oligo 3, 500 nM) on p(DOMA-AEMA) coated glass slides. In this experiment a 2 × 6 array of spots was used, with the top row complementary (match) and the bottom row noncomplementary (mismatch).
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